Internalization of human lactoferrin by the Jurkat human lymphoblastic T-cell line.
Binding of either iron-saturated or iron-free lactoferrin to the Jurkat human lymphoblastic T-cell line was saturable with a dissociation constant Kd of 40 nM. The total number of binding sites was estimated to be approximately 300,000. Non-specific binding did not exceed 30% of the total binding. Removal of the 4 clustered arginine residues of lactoferrin at position 2 to 5, which are involved in the interactions with heparan sulfate, did not modify the binding parameters. Therefore, the high number of low affinity binding sites previously described as responsible for the interaction of lactoferrin with either hepatocytes, enterocytes or the U937 monocytic cell line, is not involved in the binding of lactoferrin to Jurkat cells. After binding at 4 degrees C, a shift to 37 degrees C causes cell to internalize lactoferrin, with the maximum intracellular concentration found at 3 to 8 and 5 to 15 min for iron-saturated and iron-free forms, respectively. Addition of colchicine had no effect on binding or internalization. These results suggest that endocytosis of lactoferrin by Jurkat cells occurs through a receptor-mediated process. Jurkat cells internalize lactoferrin monophasically with a first-order endocytic constant K(in) of 0.060 min-1 at 37 degrees C. Confocal microscopic analysis, using fluorescein-carbohydrate-labeled lactoferrin showed that lactoferrin was mainly localized in intracellular vesicles. Following uptake, the endocytic path utilized by fluorescein-carbohydrate-labeled lactoferrin was shown to diverge from that of rhodamine-labeled serum transferrin; after internalization, lactoferrin and serum transferrin did not fully colocalize. Intracellular lactoferrin was found in endosome vesicles as assessed by electron microscopy. Raising the pH in endosomes using chloroquine led to the accumulation of lactoferrin into endosomes (acidic compartment). After internalization, Jurkat cells released both degraded and intact lactoferrin into the culture medium, suggesting that a fraction (30-40%) of the ligand is degraded at each round of endocytosis.